Time course of induction of oxytocin messenger ribonucleic acid levels in the hypothalamic paraventricular nucleus of ovariectomized rats following gonadal steroid administration.
The nonapeptide oxytocin (OT) is important for uterine contractility at parturition, milk ejection during lactation, and the induction of maternal behavior. OT messenger ribonucleic acid (mRNA) levels increase in the paraventricular and supraoptic nuclei (PVN and SON) of late pregnant and lactating rats and are modulated by the steroid milieu that accompanies these states. Specifically, sequential exposure to estradiol (E2) and progesterone (P) followed by P withdrawal 48 hrs prior to sacrifice increases PVN, and to a lesser but significant degree, SON OT mRNA. To better define the time course of induction of OT mRNA levels following P withdrawal, ovariectomized Sprague-Dawley rats were treated with empty or steroid-filled capsules. On day 1, animals received an E2-filled or empty capsule, followed by P-filled or empty capsules on day 3. On day 14, P-filled or empty capsules were removed and animals were sacrificed 24, 36, or 48 hrs later. The hypothalamic PVN were analyzed for OT mRNA by in situ hybridization histochemistry. Significant differences in PVN OT mRNA were found among the groups (P<0.0001, Kruskal-Wallis). Animals in the 48 hr (P=0.007) and 36 hr (P=0.005), but not the 24 hr, steroid-treated groups had significantly increased OT mRNA relative to their respective sham-treated cohorts (Mann-Whitney U test). The relative abundance of PVN OT mRNA differed among the steroid-treated groups (Kruskal-Wallis, P<0.0003), with highest levels at 48 hr. We conclude that increases in PVN OT mRNA occur by 36 hrs, and are highest at 48 hrs, after P withdrawal in the E2-primed rat. Future studies will determine if OT-mediated changes in behavior or physiology that surround parturition are related to these changes in OT mRNA.